The stone-iron meteorites called pallasites Interaction between adsorbed substances of simple constitution and insoluble monolayers. II B y K e n n e t h G. A. P a n k h u r s t Penetration of monolayers of aliphatic substances and sterols, by aliphatic alcohols and acids of chain length from five to eight carbons, is similar to that by the four-carbon alcohol and acid except that it is much more power ful.
R e s u l t s a n d d i s c u s s i o n
The interaction was similar to th a t previously found, but as would be expected the longer chain soluble molecules penetrate a t much lower bulk concentrations and up to much higher surface pressures than do the lower homologues previously investigated. A much greater degree of cohesion in the monolayers can be disrupted with the eight-carbon than with i.he four-carbon penetrants.
Figures 1-4 show some typical results which should be compared with figures 1-7 of the previous paper. The 0-001 % solution of octyl alcohol has greater penetrating power than even the 0-3 % solution of butyl alcohol; 0-05 % # -ethyl phenol is more effective than 0*5 % phenol. Similar relations hold good for penetration into cholesterol and its ketone, coprostenone; and as before, coprostenone is more easily penetrated than cholesterol, probably because its molecules are considerably tilted in the monolayer, and there is less cohesion than in cholesterol. Table 1 indicates the extent to which the cohesion of the various monolayers is destroyed; a perfect gaseous film would have a pressure of 1 dyne/cm. a t 400 sq. A and 4 dynes/cm. at 100 sq. A; in some cases the observed pressure ap proaches quite closely to these figures, showing th at practically no cohesion remains in the film. Table 2 compares the penetration into monolayers of cholesterol and coprostenone. In all cases penetration is greater into th a t monolayer which has the smaller cohesion initially.
From the above results an estimate can be made of the concentrations in bulk solution, aj; which a substance of one chain length has a similar penetrating effect to a higher or lower homologue differing in length of chain by several carbon atoms. Comparing myristic acid on butyl and octyl alcohols, 0*001 % octyl alcohol (m /1 3 ,0 0 0 ) penetrates more than 0*3 % butyl alcohol (m /2 4 * 7 ); the ratio of concentrations for equal pene tration being of the order of 600 or possibly more. This gives, for the ratio of concentrations for the addition of only one carbon atom to the chain, a factor of about five. Traube's well-known rule states th a t for simple adsorption a t a water-air surface, the factor is of the order of three. Langmuir (1917) showed th a t this factor indicates a decrease in free energy on adsorption of 640 cal./mole for each CH2 group in the chain. The factor of five is unusually high and indicates a free-energy decrease in penetration of the order of 1 0 0 0 cal./mole for each CH2 group in the penetrant. A survey of the remaining results in this paper and in P art I gives a mean value for th e ratio of concentrations required to produce equal increases in surface pressure, by disruption of cohesion, of ca. 4*5, extremes varying from 3*7 to 6*2. A rough estimate of the concentrations of solution required to abolish fluctuations of surface potential found a t areas greater than the limiting area of coherent films shows a ratio of 4* 5-5*0 for each CH2 added to the chain. The decrease of free energy when these simple molecules penetrate an insoluble monolayer thus appears to be definitely larger than when such molecules are adsorbed a t an air-water surface, although the present experiments do not permit a close estimate of the difference to be made.
E x p e r i m e n t a l
The technique of surface pressure and surface potential measurement was the same in principle as in the previous paper, except th a t a single wire torsion balance was used instead of a two-wire instrument for measuring surface pressures, the mirror indicating the position of the float being mounted on the torsion wire used for applying the force to the float.
Sensitivity to (M)l dyne/cm., which is believed to be much greater than has hitherto been achieved with a balance of this type, was attained by atten tion to the following details. The horizontal torsion wire, 19*4 cm. long and 4*9 cm. above the surface of the water, carried the mirror and a light rigid framework with two prongs fitting slightly loosely through holes in the mica float. The float was connected to the sides of the trough by silk threads lightly paraffined or vaselined (Guastalla 1929) . Using a phosphorbronze wire of 0*20 mm. diameter, the sensitivity was 0*20 dyne/cm./ degree of twist of the torsion head; a wire of 0*11 mm. diameter gave 0-019 dyne/cm./degree. The wires could easily be changed, with a soldering iron, in a few minutes. The alcohols and acids were purified until the boiling range was usually 2° C or less (caprylic acid and octyl alcohol, 3° C). p-E thyl phenol, m.p. 45° C, was prepared by acetylation of anisole and reduction by the Clemmensen reaction, and purified by crystallisation from carefully dis tilled light petroleum (b.p. 40-60° C). The surface tensions of the solutions used as substrata were determined by the drop-volume method using a micrometer syringe (cf. Adam 1938, pp. 376-82) and their surface po tentials by Sawai's method (1935) using a polonium air-electrode. Table 3 shows the results.
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